
746 

 

 

 

 

 



747 

 

International Journal of Zoological Investigations Vol. 8, No. 2, 747-754 (2022) 
                                                   

     

 

 

 

                                                                                                                                                                                           

                                                                                                                                                                                                ISSN: 2454-3055 

 

Biodiversity of Calliphoridae Flies in South Rajasthan in Relation to Their 

Importance in Forensic Entomology 

 
Prasad Arti* and Suman 
 

Laboratory of Public Health Entomology, Department of Zoology, Mohanlal Sukhadia University, Udaipur 313001, 

Rajasthan, India  

 

*Corresponding Author 

 

Received: 10th October, 2022; Accepted: 16th November, 2022; Published online: 4th December, 2022 

 

https://doi.org/10.33745/ijzi.2022.v08i02.090 

______________________________________________________________________________________________________________ 

 Abstract: The analysis of the insect community present on a decomposing corpse can often provide valuable 

forensic insights, especially the estimation of the time of death, or postmortem interval (PMI). Life cycle of forensic 

insect act as clocks which starts within few minutes or hours after death. Udaipur has a semi-arid and vegetative 

climate. Forensically important flies directly affected from particular environmental condition. The present results 

highlight the particularities of local insect fauna corpses from Southern Rajasthan and their possible role in forensic 

entomology. The main objective of this study was to collect necrophagous insects colonizing the corpses as well as 

to gather information about their potential role in crime investigation and know the succession and decomposition 

pattern of forensically important fauna of Calliphoridae on carcass. The different life stages of Calliphoridae were 

observed during experiment and also compare with another forensically important families of Diptera like 

Sarcophagidae, Mucidae etc. Calliphoridae is most abundant fly that visit the carrion.   
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Introduction 

Forensic entomology is the science of collecting 

and analyzing insect evidence to aid in forensic 

investigations. The main application of forensic 

insect is in the determination of the minimum 

time since death in cases of suspicious death, 

either by estimating the age of the oldest 

necrophagous insects that developed on the 

corpse, or by analysing the insect species 

composition on the corpse. Forensic entomology 

has many dipteran insects that infect the dead 

human material, these insects visiting on dead 

bodies and lay their egg on dead remains, 

especially Calliphoridae and Sarcophagidae family 

of flies visit the carrion firstly. Calliphoridae fly 

visit the carrion for food material and lay eggs on 

corpse. By using the development chronology of 

this fly we can estimate postmortem interval and 

can estimate time of death. 
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 When any death is occurred in ecosystem then 

firstly Blowflies visit the corpse, followed by other 

insects. Calliphoridae flies initiate their life cycle 

on corpse so knowing which insects are present, 

and which life stage they are in, can determine 

how long ago a death took place. Estimation of 

PMI requires information on insect’s biology, 

phonology and habitat preferences. The main 

objective of insect succession studies is to examine 

the colonization patterns of insects in a particular 

area, often with the goal of obtaining data that can 

be applied to forensic investigations involving 

insects in the event that a death occurs in a similar 

environment (Kreitlow, 2009). In order to precise 

estimation of PMI, indicator species from Diptera 

and Coleopteran are collected from corpse for the 

estimation of PMI. Insects colonize cadavers in a 

foreseeable sequence, called insect succession. 

Another application of forensic entomology in 

recognizing if body has been moved from crime 

scene to another place (Reed, 1958). Forensic 

entomologists use insects and other arthropods to 

clarify legal issues. There are several reasons for 

using Diptera insects in death investigations: 

insects visit carrion at first, the arthropod fauna 

on a corpse changes in a successional sequence as 

modifications of the cadaver occur (decomposition 

stages) and the fauna on a corpse is often ignored 

when investigators examine the death scene (Catts 

and Goff, 1992). It is also observed that the 

arthropods feeding on carrion form a distinct 

faunal succession associated with the various 

stages of decay of caracass (Smith, 1986). 

Knowledge of the habits, developmental rates, 

taxonomy and morphology, geographic 

distribution of each species involved can give 

useful information in determining the PMI (Catts 

and Goff, 1992). When other methods are not 

capable to provide appropriate information about 

time of death then life cycle of insects plays a 

massive role in estimation of Postmortem interval, 

Postmortem interval is based on the development 

time of forensically important dipterans and on 

the chronological succession pattern on the corpse 

during decaying process. In many countries of 

oriental   region   like   India   and   Malaysia  found  

Parasarchophaga ruficornis (Kumara et al., 2012). 

 Pathologists can estimate the time of death 

based on many biological parameters: rigor 

mortis, lividity, changes in the chemical 

constituents of body, postmortem cooling, 

autolysis of tissue, and decomposition due to 

bacterial activity in the body. However, these 

parameters are not sufficient beyond about 72 

hours after death then only forensic entomology is 

useful tool to detect the criminal activities with the 

help of life cycle and succession pattern of forensic 

insects (Mohammed et al., 2015). Forensic 

entomology is the application and study of insect 

and other arthropod biology to crime matters. It 

also involves the application of the study of 

arthropods, including insects, arachnids, 

centipedes, millipedes and crustaceans to legal 

cases. Forensic insects are primarily associated 

with death investigations; however, it may also be 

used to detect drugs and poisons in dead body, 

determine the location of an incident, and find the 

presence and time of the infliction of wounds. 

Insect evidence may show that the body has been 

moved to a second site after death, or the body has 

been distributed at some time either by animals, 

or killer returning to the crime scene. 

 The main objective of this work was to study 

the calliphoridae flies biodiversity in particular 

area with stages of decomposition as well as to 

identify the calliphoridae visiting on the carrion. 

To generate a baseline data using carrion as a 

source of decomposition, studies on calliphoridae 

colonization was carried out at Southern 

Rajasthan. Present study will provide an idea of 

occurrence of forensically important Calliphoridae 

in studied area, and succession pattern of 

forensically important Calliphoridae fly on carrion 

and such study will provide strong platform to 

solve the criminal investigations with the help of 

insects.  

Materials and Methods 

Study Site:  

The present study was conducted in Udaipur 

district of South Rajasthan (lies in between 24’58”  



749 

 

 
(a)                                                              (b)  

Fig. 1: (a) setup of fly traps suspended at 2-3 meters height to capture adult flies (b) collection of flies from 

field using swiping net. 

 

N and 73’ 68” E; 598 meter above sea level) to 

observe the succession pattern of life stages of 

Calliphoridae fly on the carcass. A setup of cage 

having goat liver and rat carcasses was made at 

different places of Department of Zoology, 

University College of Science, Mohanlal sukhadia 

University, Udaipur, Rajasthan (India). 

Experimental Design:  

To capture the forensic calliphoridae flies from the 

studied area as a sample Goat Liver (purchased 

from a butcher shop) and dead mice were used. 

The sample was put in the 2 plastic cages having 

many holes and was kept in a bushy area of the 

college (Fig. 1a).  Observation was taken daily 

around 8:00 am for 12 consecutive days. 

Collection Sampling & Identification: 

 Oservation on visiting insects was done once a 

day. Adult flies were captured by swiping net (Fig. 

1b) and preserved in 70% ethanol for further 

identification. Egg and larvae were collected from 

carcasses by brush and transferred to different 

cages for further observation of life cycle of 

Calliphoridae. Collection was done until 

skeletization of carcasses. Photography of 

captured calliphoridae flies were done with the 

help of Lieca Stereo zoom microscope for further 

identification and identified by using taxonomic 

key (Lutz et al., 2017). 

Environmental Conditions:  

During   the    study   average    of    maximum    and  

Minimum temperature and humidity were 

recorded daily by portable hygrometer-- 

Maximum and minimum temperature (31.0 °C, 

12.0 °C) and humidity (89%, 25%) (Fig. 2).  

Succession and Decomposition Pattern:  

Various decomposition stages and arrival insects 

data were compiled from captured insects to 

observe the succession pattern and distribution on 

their arrival preference.  

Results and Discussion 

The study showed that Calliphoridae (blow fly) 

visit at first and the maximum number of flies 

visiting on carrion was also Calliphoridae. Total 

fifty-six Calliphoridae flies specimens (Chrysomya 

megacephala, Chrysomya albiceps, Lucilia 

papuensis, Cynomya mortuorum) were collected 

from caracasses (Fig. 3) Calliphoridae species 

were the predominant ones. The present study 

showed that at first Chrsomya megacephala 

(Calliphoridae) fly visited at carrion.  

Succession and Decomposition pattern:  

Throughout this study, four Calliphoridae species 

were identified in association with the 

decomposition of the goat liver meat carcasses. 

The succession and decomposition pattern of 

collected Calliphoridae flies were observed from 

goat liver (Tables 1, 2). Early colonizers arriving 

during the fresh stage of decomposition was 

Chrysomya   megacephala  followed  by  Chrysomya 
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Fig. 2:  Temperature and relative humidity. 

 

    Chrsomya albiceps           Cynomya mortuorum              Lucilia papuensis                 Chrysomya megacephala 

Fig. 3:  Collected Calliphoridae fauna from sample. 

 

albiceps, Lucilia papuensis and Cynomya 

mortuorum (Diptera: Calliphoridae) (Figs. 4, 5). 

Fresh Stage (0–1 d): 

The fresh stage commenced directly after the 

carcass was kept, and it was associated with soft 

torsos and no foul odor. There was a decrease in 

the body temperature from 29.4°C to 20.4°C. 

Chrysomya megacephala (Diptera: Calliphoridae) 

was the first colonizer in fresh stage.    

Bloated Stage (2–4 d): 

At this stage, the body color of carcasses changed 

from white and became darkened, a foul odor was 

being emitted from the meat carcasses. Chrysomya 

megacephala, Chrysomya albiceps and  Cynomya 

mortuorum  were species observed and recorded 

during the bloated stage. There was an increase in 

the total number of Calliphoridae flies on 

carcasses. 

Active Stage (5-7 d): 

There was a slight decrease in the total number of 

Calliphoridae   flies   (Chrysomya   albiceps,   Lucilia 

papuensis, Cynomya mortuorum) during this 

stage.  

Advanced Stage (8-9 d): 

This stage was characterized by drying out of the 

skin and loss of the softness of meat carcasses. 

Chrysomya albiceps, Lucilia papuensis and 

Cynomya mortuorum were observed during this 

stage.  

Dry Stage (10-12 d): 

There was a decrease in the total number of 

calliphoridae species recorded. Chrysomya 

albiceps, Lucilia papuensis and Cynomya 

mortuorum were observed during this stage. 

 The present study showed that Calliphoridae 

flies are first colonizer on carrion in Udaipur 

region of south Rajasthan. The maximum number 

of visitors is also Calliphoridae followed by    

Musca, and Sarcophagidae. Calliphoridae and 

Sarcophagidae flies play important role as forensic 

investigator. However, the results are opposed to 

the  results  given  by Singh et al. (2016), who have 
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Table 1:  Succession of calliphoridae flies on goad liver carcasses 

 

 

Date  Day   Calliphoridae Temprature 

(°C)  

Humidity%  

   Max min. Max min. 

20/10/2019 1  Adult  

(Chrysomya megacephala 

30.2  16.2 68.0 37.0 

21/10/2019 2 Adult  

(Chrysomya megacephala)  

30.6  15.6 85.0 33.0 

22/10/2019 3 Adult Maggot  

Chrysomya megacephala, Chrysomya albiceps, Cynomya 

mortuorum 

30.0  13.0 77.0 36.0 

23/10/2019 4 Adult  

Chrysomya megacephala, Chrysomya albiceps, Lucilia 

papuensis, Cynomya mortuorum 

29.6  13.5 77.0 25.0 

24/10/2019 5 Adult  

Chrysomya albiceps, Lucilia papuensis, Cynomya 

mortuorum 

29.6  12.6 78.0 26.0 

25/10/2019 6 Adult  

Chrysomya albiceps, Lucilia papuensis, Cynomya 

mortuorum 

29.5  12.0 84.0 26.0 

26/10/2019 7 Adult  

Chrysomya albiceps, Lucilia papuensis,, Cynomya 

mortuorum 

31.0  12.5 80.0 36.0 

27/10/2019 8 Adult  

Chrysomya albiceps, Lucilia papuensis, Cynomya 

mortuorum 

27.2  11.6 82.0 59.0 

28/10/2019 9 Adult  

Chrysomya albiceps, Lucilia papuensis, Cynomya 

mortuorum 

26.5  17.5 86.0 59.0 

29/10/2019 10 Adult 

Chrysomya albiceps, Lucilia papuensis, Cynomya 

mortuorum 

27.1  17.5 89.0 69.0 
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Fig. 4: Different stages of decomposition of meat carcass (A) fresh stage (B) blotted stage (C) active decay stage 

(D) advanced decay (E) dry stage.  

 

 

Fig. 5:  Occurrence of Calliphoridae species during days of decomposition. 
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Table 2: Stage of decomposition and presence of Dipteran species 

Stage of 

Decomposition 

Period 

(Days) 

Time of 

sampling 

Presence 

of dipteran 

species 

Fresh 01 8.00-9.00 AM Yes 

Bloated 2-4 8.00-9.00 AM Yes 

Active 5-7 8.00-9.00 AM Yes 

Advance  8-9 8.00-9.00 AM Yes 

Dry 10-12 8.00-9.00 AM Yes 

 

reported the Ecological Succession pattern of 

Diptera on the carcass of Laboratory bred rats and 

found that Sarcophagidae family is the first 

colonizer on carcass. Ali et al. (2013) studied 

forensically important Diptera associated with dog 

carcass in Pakistan, and reported that C. rufifacies 

(Calliphoridae) is first visiting member on carrion.  

  Arnaldos et al.  (2001) observed the 

Succession pattern of forensically important 

insects from the chicken carcasses and recorded 

Calliphoridae (69.4%), Sarcophagidae (7.3%), 

Muscidae (16.9%) and Fannidae (6.4%) in the 

southeastern Iberian peninsula. Campobasso et al. 

(2001) observed five decomposition stages in pig 

carcasses during the experiments-- fresh, bloated, 

decay, decay-adipocere and dry. Changes in body 

temperature and appearance were depended on 

climatic factors. The observed succession pattern 

showed similarities with other studies since two 

principal groups were represented (Diptera and 

Coleoptera) (Tullis and Goff, 1987; Anderson, 

2000). Biological Decay of carcasses is usually 

affected by environmental factors. In addition to 

biological mechanisms, the decomposition of a 

Carcass is determined by the chemical, physical 

and climatic variables of its geographic location 

(Merritt et al., 2009). 

 In the present study Calliphoridae, Chrysomya 

megacephala is the first colonizer and the 

maximum number of flies on carrion. 

Sarcophagidae fly is the second colonizer followed 

by Muscidae but Muscidae is more in number as 

compared to Sarcophagidae. 

Criminal activities solved by forensic entomo-fauna: 

1. A study at a residential area of Ludhiana, 

Punjab India on March 30, 2015, a 40-year 

male dead body was found with maggots and 

pupae of Chrysomya megacephala on the body 

(Anika et al., 2018). 

2. A study at a residential area of Ludhiana, 

Punjab (India) on 22nd April 2015, a 26-year-

old male body was found with different instars 

of larvae of Chrysomya rufifacies and beetles 

belonging to the family Dermestidae and 

Cleridae i.e. Dermestes maculatus and 

Necrobiarufipes (Anika et al., 2018). 

3. A study at a residential area of Ludhiana, 

Punjab India on 6th July 2015, a 32-year-old 

unknown male body was found with Dipteran 

flies Chrysomya megacephala, Chrysomya 

rufifacies, Phormia regina and maggots of 

Chrysomya albiceps. An unidentified wasp was 

also collected from dead body (Anika et al., 

2018). 

4. A study at a residential area of Punjab India on 

5th July 2015, a 50-year-old male body was 

found with larvae of Chrysomya albiceps on all 

over the body (Anika et al., 2018). 

Conclusion 

The present study revealed that Calliphoridae flies 

reach on carrion in a few hours and lay eggs on 

carrion. The present study also showed that 

Calliphoridae flies members are the first colonizer 

and maximum in number that visit on carrion. 

Insect succession patterns from animal and human 
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carrion can provide useful information to 

determine the time of death (PMI). The data from 

our study could be very useful for further forensic 

investigations in India. Such studies are needed to 

develop a larger geographical database of insect 

succession on carrion in a variety of habitats and 

in all regions in which forensic entomology is 

used. This study gives baseline data regarding 

insect colonization during various stages of 

decomposition which helps in the identification of 

insects associated with goat and rat corpses 

recovered in that particular area if forensic 

entomology is utilized to solve the crime. So, from 

this experiment, it is concluded that Calliphoridae 

Chrysomya megacephala, Chrysomya albiceps, 

Lucilia papuensis and Cynomya mortuorum species 

were the predominant species in this area.  

Acknowledgements 

The authors are grateful to Professor and Head, 

Department of Zoology, University College of 

Science, Mohanlal Sukhadia University, Udaipur, 

Rajasthan, India for the laboratory facilities 

provided for the present investigation. We 

acknowledge the Research Scholars of the 

Laboratory of Public Health Entomology, Zoology 

Department of Mohanlal Sukhadia University, 

Udaipur, Rajasthan, India for their help and 

support.  

References 

Akbarzadeh K, Wallman JF, Sulakova H and Szpila K. 

(2015) Species identification of Middle Eastern 

blowflies (Diptera: Calliphoridae) of forensic 

importance. Parasitol Res. 114(4): 1463-1472. 

Ali PA, Zahid M, Shah M, Sthanadar AA, Ahmad A, 

Mehmood T, Perveen F and Shah M. (2013) 

Forensically important Diptera species associated 

with Dog carcass (Canis domesticus L.) for a case 

study in District Mardan, Pakistan. Int J Biosci. 3: 

128-134. 

Anderson GS. (2000) Insect succession on carrion and 

its relationship to determining time since death . In: 

Forensic entomology, (eds.) Byrd J. and Castner E.,  

pp. 143-176. 

Anika Sharma, Bala Madhu, Singh N. (2018) Five Case 

Studies Associated with Forensically Important 

Entomofauna recovered from human corpses from 

Punjab, India. J Forensic Sci  Crim Invest. 7(5): 555-

721.  

Arnaldos I, Romera E, García MD, Luna A. (2011) An 

initial study on the succession of sarcosaprophagous 

Diptera (Insecta) on carrion in the southeastern 

Iberian Peninsula. Int JLegal Med. 4(3): 156-162. 

Campobasso CP,   Di Vella G and  Introna F. (2001) 

Factors affecting decomposition and Diptera 

colonization. Forensic Sci Int.  120(1-2): 18-27. 

Catts EP and Goff ML. (19920 Forensic entomology in 

criminal investigations. Annu. Rev Entomol. 37: 253-

272. 

Gail Anderson and Vanlaerhoven S. (1996) Initial studies 

on insect succession on carrion in Southwestern 

British Columbia. J Forensic Sci.  41(4):  617-625. 

Kreitlow KLT (2009) Insect succession in a natural 

environment. In: Forensic entomology: The utility of 

arthropods in legal investigations, (eds.) Byrd J.H. 

and Castner J.L., Boca Roton, FL: CRC Press USA,  pp. 

251-269. 

Kumara TK, Disney RH, Abu Hassan A, Flores M, Siew 

Hwa T and Mohamed Z. (2012) Occurrence of 

oriental flies associated with indoor and outdoor 

human remains in the tropical climate of north 

malasyia. J Vector Ecol. 37:  62-68. 

Lutz L, Williams KA and Villet MH. (2018) Species 

identification of adult African blowflies (Diptera: 

Calliphoridae) of forensic importance. Int J Legal 

Med. 132: 831-842. 

Merritt RW and Wallace JR. (2009) The role of aquatic 

insects in forensic investigations. In: Forensic 

entomology: The utility of arthropods in legal 

investigations, (eds.) Byrd J.H. and Castner J.L., Boca 

Roton, FL: CRC Press USA,  pp. 272-319. 

Mohammed GM Zeariya KMH, Mohammed AF, Alaa GAD 

and Mohamad MK. (2015) Forensic - insect 

succession and decomposition patterns of dog and 

rabbit carcasses in different habitats. J Entomol Zool 

Stud. 3(5):  473-482. 

Reed Jr HB. (1958) A study of dog carcass communities 

in tennessee, with special reference to the insects. 

Am Midland Nat.  59: 213-245. 

Singh N, Kumari V and Singh NP. (2016) An analysis of 

the ecological succession pattern of Diptera on the 

caracass of laboratory bred rats. Int J Agricult Innov 

Res.  4(5): 837-841. 

Smith KGV. (1986) A Manual of Forensic Entomology. 

Cornell University Press, London. 

Tullis K and Goff  ML. (1987) Arthropod succession in 

exposed carrion in a tropical rainforest on O'ahu 

Island, Hawai'i. J Med Entolmol. 24: 332-339. 

https://www.researchgate.net/profile/Carlo-Campobasso?_sg%5B0%5D=3XUyL_z6nVXvnm2Dlw-AyyLYQhFC47Z4pusuF2qX_i6PKLVeycXBko8r5sXpi4c5uFa_MSU.-MUD3LTpicIXTiDxTU06YoGEyBR_J6dAGXciXF__HZ5AAqxmXc4ZJUYA_znkrScDVx4Lj8zhmuh9sRACQJ4k9Q&_sg%5B1%5D=QDeDVTtWtiwXb9jtaVhDVC5-lK7mja7wu-_1n1hug_JTY8XDgNkvcS1cJCT1kQWv-yLt4D4.HCFAQIM5T3n2Il5nBc6N_ucI7OmpMS0M_xrLeyGAoVNTYHbjS44lIfmbfWe7un7p21FlU8ERJI1bNypapU5ToA
https://www.researchgate.net/profile/Giancarlo-Di-Vella?_sg%5B0%5D=3XUyL_z6nVXvnm2Dlw-AyyLYQhFC47Z4pusuF2qX_i6PKLVeycXBko8r5sXpi4c5uFa_MSU.-MUD3LTpicIXTiDxTU06YoGEyBR_J6dAGXciXF__HZ5AAqxmXc4ZJUYA_znkrScDVx4Lj8zhmuh9sRACQJ4k9Q&_sg%5B1%5D=QDeDVTtWtiwXb9jtaVhDVC5-lK7mja7wu-_1n1hug_JTY8XDgNkvcS1cJCT1kQWv-yLt4D4.HCFAQIM5T3n2Il5nBc6N_ucI7OmpMS0M_xrLeyGAoVNTYHbjS44lIfmbfWe7un7p21FlU8ERJI1bNypapU5ToA
https://www.researchgate.net/scientific-contributions/Francesco-Introna-38983023?_sg%5B0%5D=3XUyL_z6nVXvnm2Dlw-AyyLYQhFC47Z4pusuF2qX_i6PKLVeycXBko8r5sXpi4c5uFa_MSU.-MUD3LTpicIXTiDxTU06YoGEyBR_J6dAGXciXF__HZ5AAqxmXc4ZJUYA_znkrScDVx4Lj8zhmuh9sRACQJ4k9Q&_sg%5B1%5D=QDeDVTtWtiwXb9jtaVhDVC5-lK7mja7wu-_1n1hug_JTY8XDgNkvcS1cJCT1kQWv-yLt4D4.HCFAQIM5T3n2Il5nBc6N_ucI7OmpMS0M_xrLeyGAoVNTYHbjS44lIfmbfWe7un7p21FlU8ERJI1bNypapU5ToA
https://www.researchgate.net/profile/Sherah-Vanlaerhoven?_sg%5B0%5D=hOeeIsX7iybyiH1jlFwZ3VX87ikZw0yVDGJaMvBOflwmqWMhuBtIk-NVCYeLQHeSDjGar7Q.1hGimEP7K3yxGVtmpq1TELWowlfiTMSifkJCGMykkHy2adZCwLikbC1paf2PHSBngZ36lj4SgTEXfQQG7-yDAQ&_sg%5B1%5D=hbO_hgP2CTXOhaq26cqmictfdiMCA0v0ebNu-Jut4PppnLFobjBEQ0RpLsd-b8JzUkD3i0E.zlltfASf0uSOx1mj49HQUQAsUxztY6F0Icy2fUUKlisQ-ZEgSQ_ZY2jBCTb9lI-aWGiVjKZaXiFNNb0r1tw7TA
https://www.researchgate.net/journal/Journal-of-Forensic-Sciences-1556-4029

